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6.1 DESCRIPTION 

Describes endoscope systems for imaging fluorescence (both autofluorescence and drug-induced) and 
reflected white light. The endoscopes described incorporate both a CCD sensor, located at the distal end, 
for white light imaging and an image guide or series of relay lenses, along with an intensifier and CCD 
sensor for a fluorescence imaging. The endoscopes are characterised as having improved operability 
through elimination of the need for an externally attached camera. The application specifies a Xenon 
lamp for white light imaging and a laser (Alexandrite, dye or free electron) for fluorescence excitation. 

Also described is the use of a gas (nitrogen, carbon dioxide, or deoxidation chemicals such as riboflavin) 
to remove the oxygen in the vicinity of tissue under observation so as to improve the intensity of the 
autofluorescence emission. 
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DRAFT 

UNEXAMINED JAPANESE PATENT H8-252218 



[Name of Invention] 

Fluorescence Observation Endoscope Apparatus 

[Abstract] 
[Purpose] 

Acquiring normal endoscope images with excellent operability and high 
resolution and detecting auto-fluorescence images with high sensitivity. 

[Constitution] 

A normal observation image by white light is formed onto an imaging surface of a 
CCD 15, provided at the distal tip of the insertion part 5, via an objective optical 
system 14, provided at the distal tip of the insertion part 5 of an endoscope 1, 
and converted into an electrical signal by the CCD 15, and then transmitted to a 
signal processor 3 via a signal cable 16 inserted through the insertion part 5 and 
an operating part 6. 

A fluorescence image of organism's tissue by an excitation laser light is 
transmitted into the operating part 6 via an image guide 18, which is inserted 
through the objective optical system 17 and the insertion part 5, and then 
converted into an electrical signal by an electrical signal conversion circuit 20 
consisting of an image intensifier and a CCD via a lens 19 in the operating part 6, 
and transmitted to a signal processor 3 by a signal cable 21. 

[Claims] 
[Claim 1] 

A fluorescence observation endoscope apparatus, for irradiating organism's 
tissue with excitation light from the distal tip of an insertion part of an endoscope 
and for observing fluorescence emitted from the aforementioned organism's 
tissue, which is provided with a light supply means to supply white light and the 
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aforementioned excitation light, which is characterized by the aforementioned 
endoscope having: 

a white-light image photoelectric conversion means, which is provided at the 
distal tip of the aforementioned insertion part for converting a white-light image of 
the aforementioned organism's tissue, generated by the aforementioned white 
light, into an electrical signal; 

a fluorescence image transmitting means in the aforementioned insertion part for 
transmitting a fluorescence image by the aforementioned fluorescence emitted 
from the aforementioned organism's tissue to a handle portion at the proximal 
end of the aforementioned insertion part; and 

a fluorescence image photoelectric conversion means for converting the 
aforementioned fluorescence image, which is transmitted into the 
aforementioned handle portion by the aforementioned fluorescence image 
transmitting means, into an electrical signal. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

This invention relates to a fluorescence diagnosis apparatus which irradiates an 
area to be examined with excitation light and diagnoses a diseased area in 
accordance with fluorescence emitted from the area being examined. 

[0002] 
[Prior Art] 

In recent years, techniques such as auto-fluorescence, which is generated 
directly from living tissue by irradiating the excitation light to an observation area 
of living tissue, and drug-induced fluorescence, which is generated by injecting a 
fluorescent medicine into the organism beforehand, produce two-dimensional 
images which are used to diagnose the degeneration of tissues of the organism 
or a state of the disease (for example, the type of the disease or the extent of 
infiltration), such as a cancer. 
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[0003] 

If excitation light irradiates living tissue, the wavelength of the fluorescence 
generated will be longer than that of the excitation light. 
Fluorescence substances in the organism are, for example, collagen, NADH 
(nicotinamide adenine dinucleotide), FMN (flavin mononucleotide), pyridine 
nucleotide, etc. Recently, the interrelation between these substances in the 
organism emitting fluorescence light and diseases is becoming clear, and the 
diagnosis of cancer, etc. is possible by this fluorescence. 
Alternatively, a fluorescence substance such as HpD (hematoporphyrin), 
Photofrin, ALA((delta)-amino levulinic acid), etc., may be injected into an 
organism. These substances have a tendency to accumulate in cancerous 
tissue, and a diseased area can be diagnosed by observing the fluorescence 
after injecting any of these substances into an organism. 

[0004] 

Since such fluorescence is extremely weak, extremely high sensitivity 
photography is required to observe the fluorescence. As a device for the high 
sensitivity photography, this applicant has proposed a fluorescence diagnosing 
apparatus using image intensifies in the Japanese Patent Application No. H5- 
44462. 

[0005] 

[Problem to be Solved by the Invention] 

However, in a conventional fluorescence diagnosing apparatus, an external 
camera, which has a built-in image detecting apparatus for detecting a normal 
observation image by white light and a fluorescence image by auto fluorescence, 
is attached separately to an eyepiece part of an endoscope, etc. Thus, a handle 
portion is large and heavy, and this causes a trouble to operate an endoscope 
during examination and the orientation of an area to be examined is difficult to 
perform. 
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In addition, a conventional fluorescence diagnosing apparatus is structured to 
transmit a normal observation image by white light and a fluorescence image 
from auto fluorescence by an image guide, which consists of a bundle of fibers 
inserted into the endoscope and to detect these images by an external camera. 
Thus, this apparatus cannot be adapted to a widely used electronic endoscope 
which is capable of acquiring a normal endoscope image with high resolution. 

[0006] 

This invention is formed in consideration of the above-mentioned situation. The 
purpose of this invention is to provide a fluorescence observation endoscope 
apparatus with excellent operation ability which is capable of detecting auto 
fluorescence images with high sensitivity in addition to obtaining normal 
endoscope images. 

[0007] 

[Means to Solve the Problem] 

A fluorescence observation endoscope apparatus of this invention, for irradiating 
organism's tissue with excitation light from the distal tip of an insertion part of an 
endoscope and for observing fluorescence emitted from the aforementioned 
organism's tissue, which is provided with a light supply means to supply white 
light and the aforementioned excitation light, which is characterized by the 
aforementioned endoscope having: 

a white-light image photoelectric conversion means, which is provided at the 
distal tip of the aforementioned insertion part for converting a white-light image of 
the aforementioned organism's tissue, generated by the aforementioned white 
light, into an electrical signal; 

a fluorescence image transmitting means in the aforementioned insertion part for 
transmitting a fluorescence image by the aforementioned fluorescence emitted 
from the aforementioned organism's tissue to a handle portion at the proximal 
end of the aforementioned insertion part; and 
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a fluorescence image photoelectric conversion means for converting the 
aforementioned fluorescence image, which is transmitted into the 
aforementioned handle portion by the aforementioned fluorescence image 
transmitting means, into an electrical signal. 

[0008] 
[Effect] 

With the fluorescence observation endoscope apparatus of this invention, the 
said fluorescence image photoelectric conversion means, which is provided in 
the said handle portion, converts the said fluorescence image, which is 
transmitted by the said fluorescence image transmitting means, into an electrical 
signal so as to observe fluorescence of a diseased area of the said organism's 
tissue, as well as the said white-light image photoelectric conversion means, 
which is provided in the distal tip of the said insertion part, converts a white light 
image of the said organism's tissue by the said white light into an electrical 
signal. 

Thus, the apparatus has the excellent operation ability and is capable of 
obtaining normal endoscope images with high resolution and detecting auto- 
fluorescence images with high sensitivity. 

[0009] 

[Embodiment] 

Hereafter, an embodiment of this invention is described with reference to 
drawings. 

[0010] 

Fig. 1 is a block diagram showing a structure of a fluorescence observation 
endoscope apparatus of a first embodiment of this invention. 

[0011] 

(Constitution) 
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A fluorescence observation endoscope apparatus of this embodiment as shown 
in Fig. 1 is provided with: 

an endoscope 1 , which is inserted into a body cavity, for acquiring a normal 
observation image and a fluorescence observation image of an area to be 
examined such as a diseased area; 

a light source apparatus 2 for supplying white light and laser light for excitation to 
the endoscope 1 ; 

a signal processor 3 for signal-processing the normal observation image and the 
fluorescence observation image acquired by the endoscope 1 ; and 
a monitor 4 for displaying a normal observation image and a fluorescence 
observation image which are signal-processed by the signal processor 3. 

[0012] 

The light source apparatus 2 has a Xe lamp 9, which supplies white light for a 
normal observation, and a laser 10, which supplies a laser for excitation (for 
example, an alexandrite laser, a dye laser, a free electron laser, etc.) via a light 
guide 8 in an universal cable 7 extended from an operating part 6 provided at the 
proximal end of an insertion part 5 of an endoscope 1 . 

An area to be examined is irradiated by the white light and the excitation laser 
light, which are transmitted from the light guide 8, from the optical illumination 
system 1 1 in the distal end of the insertion part 5 of the endoscope 1 . 
In the light source apparatus 2, a movable mirror 12 is provided to switch 
between a white light from the Xe lamp 9 and a laser for excitation from the laser 
10 being supplied to the light guide 8. The switching operation of this movable 
mirror 12 is controlled by a timing controller 13 provided in the light source 2. 

[0013] 

A normal observation image of the area being examined by white light is formed 
onto a solid-state image sensing device provided at the distal tip of the insertion 
part 5, such as an imaging surface of a CCD 15, via an optical objective system 
for normal observation 14, which is provided at the distal tip of the insertion part 5 
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of the endoscope 1, and converted into an electrical signal by the CCD 15. The 
signal is transmitted to a signal processor 3 via a signal cable 16 inserted into the 
insertion part 5 and the operating part 6. 

On the other hand, a fluorescence image of organism's tissue of the area being 
examined by excitation laser is transmitted into the operating part 6 via an optical 
objective system for fluorescence observation 17 and an image guide 18, which 
is inserted through the insertion part 5. A fluorescence image via a lens 19 is 
converted into an electrical signal by an electrical signal conversion circuit 20, 
which consists of an image intensifier and an solid-state image sensing device 
such as a CCD, and then transmitted to the signal processor 3 via a signal cable 
21. 

[0014] 

In addition, a CCD is used for the solid-state image sensing device structuring 
the electrical signal conversion circuit 20. However, the structure is not limited to 
this example and a MOS or SIT may be employed or a AMI which is the 
combination of MOS and an image intensifier may be employed. 

[0015] 

The signal processor 3 is provided with: 

a first camera control unit 22 (hereafter abbreviated to CCU) which performs the 
drive control of CCD 15 via a signal cable 16 and processes an electrical signal 
from the CCD 15; and 

a second CCU 23 which performs the drive control of the electrical signal 
conversion circuit 20 via a signal cable 21 and processes the electrical signal 
from the electrical signal conversion circuit 20. 

CCUs 22 and 23 process the signals in synchronization with the radiation of 
white light and excitation laser to an area to be examined in accordance with a 
control signal from a timing controller 13, which is provided in the light source 2. 
And the image signal generated by the signal processing of CCUs 23 and 23 are 
input into a superimposition circuit 24 of the signal processor 3. 
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In the superimposition circuit 24, a compound image signal (for example, one 
image is a main image and the other is a sub image which is superimposed on 
the main image) is generated and output into a monitor 4 so that a compound 
image is displayed on the monitor 4. An image to be displayed on the monitor 4 
can be not only the above-mentioned compound image but also either one of 
main images. The instruction such as displaying by switching between a main 
image and a sub image or displaying only one image can be performed easily by 
a switch (not illustrated) provided in the signal processor 3. 

[0016] 
(Operation) 

Next, operation of a fluorescence observation endoscope apparatus of this 
embodiment comprised as above will be explained. 

[0017] 

First, white light from the Xe lamp 9 is transmitted through the light guide 8 of the 
endoscope 1 by a movable mirror 12 controlled by a timing controller 13, and 
irradiates an area to be examined from the distal end of the insertion part 5. A 
normal observation image of the area by white light is formed onto the imaging 
surface of the CCD 15 via the optical objective system 14. The first CCU 22 in 
the signal processor 3 performs the drive control of the CCD 15 in response to 
the control signal from the timing controller 13 and processes the electrical signal 
of the normal observation image, and then obtains a normal observation image 
and outputs it to the superimposition circuit 24. 

[0018] 

Next, by the movable mirror 12 controlled by the timing controller, an excitation 
laser light from the laser 10 irradiates the area being examined from the distal 
end of the insertion part via the light guide 8 of the endoscope 1 . By the 
excitation laser light, organism's tissue of the area being examined is excited and 
emits auto fluorescence. A fluorescence image by this auto fluorescence is 
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transmitted to the electrical signal conversion circuit 20 via the optical objective 
system 17, the image guide 18, and the lens 19. 

The second CCU 23 in the signal processor 3 performs the drive control of the 
electrical signal conversion circuit 20 via the signal cable 21 in accordance with 
the control signal from the timing controller 13, and processes the electrical 
signal of the fluorescence image and acquires and outputs a fluorescence image 
to the superimposition circuit 24. 

[0019] 

Then, in the superimposition circuit 24, a compound image signal (for example, 
one image is a main image and the other is a sub image which is superimposed 
on the main image) is generated and output into a monitor 4 so that a compound 
image is displayed on the monitor 4. 

[0020] 
(Effect) 

According to the fluorescence observation endoscope apparatus of this 
embodiment, a normal observation image with high resolution can be acquired by 
capturing a normal observation image using the CCD 15 like a conventional 
electric endoscope. Also, the operation ability of the endoscope 1 can be 
improved since the electrical signal conversion circuit 20 is built in the operating 
part 6 for capturing fluorescence images. 

[0021] 

Next, a second embodiment of this invention will be explained. 
[0022] 

Fig. 2 and Fig. 3 relates to the second embodiment of this invention. Fig. 2 is a 
block diagram showing the main components of a fluorescence observation 
endoscope apparatus. Fig. 3 is a block diagram showing the main components 
of a modification of the fluorescence observation endoscope apparatus of Fig. 2. 
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Since the components of the second embodiment are basically the same as the 
first embodiment, the same symbols will be utilized for the same parts and the 
explanation of those will be omitted. Differences between the first embodiment 
will be described. 

[0023] 

(Constitution) 

In the first embodiment, each of a normal observation image and a fluorescence 
image was introduced to the CCD and the image guide via the separate optical 
objective system. However, in this embodiment, a beam splitter 32 is provided at 
the distal tip of an insertion part 5 of an endoscope 31 as shown in Fig. 2. That 
is, this beam splitter 32, which is an optical system and which separates the light 
into a fluorescence image and a normal observation image by reflecting the light 
of a normal observation image region at the right angle, passes through light in 
the region of fluorescence image from the light (a normal observation image and 
a fluorescence image) incident from an optical objective system 33. The 
endoscope 31 is structured that an image guide 18 is arranged behind the beam 
splitter 32 and a CCD 15 is arranged on the orthogonal direction of the light 
incident axis of the beam splitter 32 to receive the reflected light of the beam 
splitter 32. The other components are similar to that of the first embodiment. 

[0024] 
(Operation) 

From a normal observation image and a fluorescence image incident from the 
optical objective system 33, a fluorescence image passes through the beam 
splitter 32 and is transmitted to an electrical signal conversion circuit 20 via the 
image guide 18. A normal observation image is reflected at the right angle by the 
beam splitter 32 and projected onto the imaging surface of the CCD 15. Other 
operations are the same as that of the first embodiment. 

[0025] 
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(Effect) 

In addition to the effect of the first embodiment, according to this embodiment, 
the beam splitter 32 is provided to separates a fluorescence image and a normal 
observation image at the distal tip of the insertion part 5 of the endoscope 31. 
Thus, one optical objective system can be commonly used to project 
fluorescence images and normal images, and the diameter of the insertion part 5 
of the endoscope 31 can be reduced. 

[0026] 

In the above-mentioned second embodiment, as a means to transmit a 
fluorescence image to the electrical signal conversion circuit 20, the image guide 
18 is used as an example. However, a relay lens 35 may be employed as shown 
in Fig. 3. In this case, a fluorescence image from the organism's tissue (via the 
relay lens) can be transmitted more clearly than the image through the image 
guide 18. It is apparent that the relay lens can be applied not only in the place of 
the image guide of the second embodiment but also applied to the first 
embodiment and other embodiments mentioned later. In this case, clear 
fluorescence image from the organism's tissue can be transmitted as well. 

[0027] 

Next, a third embodiment of this invention will be explained. 
[0028] 

Fig. 4 and Fig. 5 relates to the third embodiment of this invention. Fig. 4 is a 
block diagram of a fluorescence observation endoscope apparatus. Fig. 5 is a 
block diagram showing a modification of the fluorescence observation endoscope 
apparatus of Fig. 4. Since the components of the third embodiment are basically 
the same as the second embodiment, the same symbols will be utilized for the 
same parts and the explanation of those will be omitted. Differences between 
the first embodiment will be described. 



H8-252218 



11 



[0029] 

(Constitution) 

Generally, using the high voltage power supply is required for driving an image 
intensifier of the electrical signal conversion circuit 20, which detects a 
fluorescence image and converts into electrical signal. In addition, in the 
electrical signal conversion circuit 20 built-in an operating part 6, securing 
sufficient space distance and creepage distance for insulation with other 
electrical parts (for example, the signal cable 16 in Fig. 1) is required. Therefore, 
there is a limit of making the operating part 6 smaller in a certain extent. 

[0030] 

In this embodiment, as shown in Fig. 4, the power is supplied via an insulated 
transformer 41 and the high voltage is applied to the electrical signal conversion 
circuit 20 of the operating part 6 of an endoscope 40 by a DC power 42 and a 
high voltage generator 43. The power is also supplied via the insulated 
transformer 41 and the voltage is applied to a first and second CCUs 22 and 23 
of a signal processor 3 by a DC power 44. Furthermore, in the same manner, 
the power is applied to a light source 2 and a monitor 4 via an insulated 
transformers 45 and 46. The other components are the same as that of the 
second embodiment. 

[0031] 
(Operation) 

The high voltage is applied to the electrical signal conversion circuit 20 via the 
insulated transformer 41 while the electrical signal conversion circuit 20 in the 
insertion part 5 of the endoscope 40 and the first and second CCUs 22 and 23 in 
the signal processor 3 are in the electrically insulated condition. The other 
operations are the same as that of the second embodiment. 

[0032] 
(Effect) 
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Thereby, the fluorescence observation endoscope apparatus of this embodiment, 
in addition to the effect of the second embodiment, since the electrical signal 
conversion circuit 20 is electrically insulated from the other electrical parts, the 
space and creepage distance in the operating part 6 can be made small, and the 
operation ability can be improved by making the operating part 6 in a small size. 

[0033] 

In addition, the above-mentioned third embodiment is structured that the signal 
cable 21 transmits signals between the electrical signal conversion circuit 20 and 
the second CCU 23. However, this is not limited to this. By performing signal 
transmission between the electrical signal conversion circuit 20 and the second 
CCU 23 via the photo-coupler 48 as shown in Fig. 5, it can be structured to 
electrically insulated the electrical signal conversion circuit 20 and the second 
CCU 23 are electrically insulated. By this structure, further initialization is 
possible so that the operation ability can be improved. 

[0034] 

Next, a fourth embodiment of this invention will be explained. 
[0035] 

Fig. 6 and Fig. 12 related to the fourth embodiment. Fig. 6 is a characteristic 
diagram showing the relationship between the atmosphere composition gas and 
the fluorescence intensity. Fig. 7 is a block diagram showing the structure of the 
fluorescence observation endoscope apparatus using the characteristic of Fig. 6. 
Fig. 8 is an explanatory drawing which explains the operation of the fluorescence 
observation endoscope apparatus of Fig. 7. Fig. 9 is a block diagram showing 
the structure of a first modification of the fluorescence observation endoscope 
apparatus of Fig. 7. Fig. 10 is an explanatory drawing which explains the 
operation of the fluorescence observation endoscope apparatus of Fig. 9. Fig. 
1 1 is a block diagram showing the structure of a second embodiment of the 
fluorescence observation endoscope apparatus of Fig. 7. Fig. 12 is a block 
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diagram showing the structure of a third embodiment of the fluorescence 
observation endoscope apparatus of Fig. 7. Since the fourth embodiment is 
similar to the second embodiment, different components will be explained and 
the same symbols are utilized for the same components and the explanation of 
those will be omitted. 

[0036] (Constitution) 

The oxygen molecule generally has the powerful quenching effect. As shown in 
Fig. .6, it is known that the fluorescence intensity reduces when oxygen is in the 
air; on the other hand, the fluorescence intensity is increased when no oxygen is 
in the air such as nitrogen in the air. 

[0037] 

Thus, in this embodiment, as shown in Fig. 7, a valve 53 is provided on the 
insertion opening 52 of a channel 51 (which is a pipe inserted through an 
insertion part 5 to insert treatment tools, etc.) of an endoscope 31 . A nitrogen 
(N2) cylinder 54 is connected to the valve 53. It is structured that the nitrogen 
gas in the nitrogen (N 2 ) cylinder 54 is emitted from the distal tip of the insertion 
part 5 via the valve 53 and the channel 51 . Other components are the same as 
that of the second embodiment. 

[0038] (Operation) 

In this embodiment structured in this way, as shown in Fig. 8, the insertion part 5 
of the endoscope 31 is inserted into a tubular cavity. First, a normal observation 
is performed on an area to be examined including a diseased area 56 by white 
light. Next, the excitation laser light is irradiated to the area being examined. 
(This switching control is the same as that of the first embodiment.) 
The valve 53 is opened at the same time as the area being examined is 
irradiated by the excitation laser light, and nitrogen gas in the nitrogen (N 2 ) 
cylinder 54 is sprayed around the area being examined through the valve 53 and 
the channel 51. 
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[0039] 

Thereby, it substitutes the atmosphere by nitrogen gas around the are being 
examined so that the condition which no oxygen exist is created and auto 
fluorescence is emitted from the normal tissue of the are by the excitation laser. 
However, since oxygen does not exist in the atmosphere around the area being 
observed and the atmosphere is filled with nitrogen gas, stronger fluorescence is 
emitted. 

[0040] 
(Effect) 

According to this embodiment, in addition to the effect of the second 
embodiment, the fluorescence intensity being detected can be increased for the 
auto fluorescence emitted from normal tissues so that a diseased area can be 
distinguished easily and the performance of observation can be improved. 
Depending on fluorescence intensity, the image intensifier in the signal 
conversion circuit 20 may become unnecessary so that an apparatus may be 
made smaller. 

[0041] 

Moreover, in the fourth embodiment, the atmosphere of an area to be observed 
is substituted by nitrogen gas. However, the structure is not limited to this and 
structures shown in Fig. 9, Fig. 1 1 and Fi. 12 may be employed for the 
fluorescence observation endoscope apparatus. 

[0042] 

In other words, a fluorescence observation endoscope apparatus as a first 
modification of the fourth embodiment is structured that the container 61 filled 
with deoxidization chemicals (such as riboflavin etc.) as shown in Fig. 9 is placed 
instead of the nitrogen cylinder 54 in Fig. 7 and connected to the valve 53 via a 
pump 62. Thus, the deoxidization chemical in the container 61 is sprayed from 
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the distal tip of the insertion part 5 via the valve 53 and a channel 51 by the pump 

62. 



[0043] 

According to the first modification comprised as such, oxygen in the air around 
the area to be observed is absorbed with a deoxidization chemical as shown in 
Fig. 10. Thus, it becomes in the condition that no oxygen exist in the air, and 
auto fluorescence is emitted from the normal tissue in the area being examined 
by the excitation light similar to the example of the above-mentioned fourth 
embodiment. Stronger fluorescence is emitted because no oxygen is in the air 
around the area being observed so that the same effect as the above-mentioned 
fourth embodiment can be obtained. 

[0044] 

In addition, it is known that the quenching effect will occurred in the heat- 
activated process by temperature rise. 

[0045] 

Thus, in a fluorescence observation endoscope apparatus as a second 
modification of the fourth embodiment, a cooling system 65, which cools nitrogen 
gas, is provided between a nitrogen cylinder 54 and a valve 53 as shown in Fig. 
1 1 . The valve 53 is opened at the same time as the excitation laser light is 
irradiated to the area to be examined so that the cooling system 65 cools the 
nitrogen gas 56 in the nitrogen (N 2 ) cylinder 54. By spraying the cooled nitrogen 
gas around the area being examined via valve 53 and the channel 51, 
fluorescence intensity can be further increased and the performance of 
observation can be improved. 

[0046] 

Furthermore, in the first and second modifications of the fourth embodiment, 
nitrogen gas or the deoxidization chemical is supplied to a surrounding area to be 
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examined using the channel 51 of the endoscope 31. As a third modification, a 
fluorescence observation endoscope apparatus is provided with an abdominal air 
pump apparatus 73, which is connected to a C0 2 cylinder 72, for supplying C0 2 
gas into abdominal region so as to expand the patient's abdominal area 71 for a 
intracavitary surgical operation. In addition, the light source apparatus 2 and the 
signal processor 3 (not illustrated) explained in the first embodiment are 
connected to an endoscope 31 so that a normal observation image and a 
fluorescence image can be displayed to be viewed on the monitor 4. 

[0047] 

For the intracavitary surgical operation shown in the third modification, the 
patients abdominal area 71 is filled and expanded with C0 2 gas by the 
abdominal air pump apparatus 73. In this condition, normal and fluorescence 
observations of the outer surface of an organ are performed by the endoscope 
31. C0 2 gas is utilized for abdominal air gas so that the oxygen concentration in 
the air around the area being observed is lowered. Thus, the fluorescence 
intensity can be increased and the performance of observation can be improved. 

[0048] 

[Additional Remarks] 
(Additional Remark 1) 

A fluorescence observation endoscope apparatus mentioned in the claim 1 which 
is characterized by the fact that the aforementioned fluorescence image 
photoelectric conversion means comprises a solid-state image sensing device 
and an image intensifies 

[0049] 

(Additional Remark 2) 

The fluorescence observation endoscope apparatus mentioned in the additional 
remark 1 which is characterized by the fact that aforementioned solid-state image 
sensing device is a CCD. 
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[0050] 

(Additional Remark 3) 

The fluorescence observation endoscope apparatus mentioned in the additional 
remark 1 which is characterized by the fact that the aforementioned solid-state 
image sensing device is a MOS. 
[0051] 

(Additional Remark 4) 

Thefluorescence observation endoscope apparatus mentioned in the aQTJitional 
remark 1 which is characterized by the fact that the aforementioned solid-state 
image sensing device is a SIT. 

[0052] 

(Additional Remark 5) 

The fluorescence observation endoscope apparatus mentioned in Claim 1 which 
is characterized by the fact that the aforementioned fluorescence image 
photoelectric conversion means is an amplification-type solid-state image 
sensing device (AMI) which comprises the MOS and the image intensifies 

[0053] 

(Additional Remark 6) 

The fluorescence observation endoscope apparatus mentioned in Claim 1 which 
is characterized by having an optical means in the distal tip of the insertion part 
of aforementioned endoscope for separating into the aforementioned white light 
image and fluorescence image. 

[0054] 

(Additional Remark 7) 

The fluorescence observation endoscope apparatus mentioned in Claim 1 which 
is characterized by the fact that the aforementioned fluorescence image 
transmission means is a relay lens. 
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[0055] 

(Additional Remark 8) 

The fluorescence observation endoscope apparatus mentioned in Claim 1 which 
is characterized by having the aforementioned insulation means which 
electrically insulate the aforementioned fluorescence image photoelectric 
conversion means. 

[0056] 

(Additional Remark 9) 

The fluorescence observation endoscope apparatus mentioned in Additional 
Remark 8 which is characterized by the fact that the insulation means is a 
insulated transformer. 

[0057] 

(Additional Remark 10) 

The fluorescence observation endoscope apparatus mentioned in Additional 
Remark 8 which is characterized by the fact that the aforementioned insulation 
means is a photo-coupler. 

[0058] 

(Additional Remark 11) 

The fluorescence observation endoscope apparatus mentioned in Claim 1 which 
is characterized by having a detected fluorescence quantity increasing means 
which increases the quantity of fluorescence detected from the aforementioned 
fluorescence emitted by the aforementioned organism's tissue. 

[0059] 

(Additional Remark 12) 

The fluorescence observation endoscope apparatus mentioned in Additional 
Remark 1 1 which is characterized by the fact that the aforementioned detected 
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fluorescence quantity increasing means is a oxygen removal means which 
removes oxygen molecule in the atmosphere around the aforementioned 
organism's tissue. 

[0060] 

(Additional Remark 13) 

The fluorescence observation endoscope apparatus mentioned in Additional 
Remark 12 which is characterized by the fact that the aforementioned oxygen 
removal means is a nitrogen substitution means which substitutes the 
aforementioned oxygen molecule by nitrogen gas in the atmosphere around the 
aforementioned organism's tissue. 

[0061] 

(Additional Remark 14) 

The fluorescence observation endoscope apparatus mentioned in Additional 
Remark 12 which is characterized by the fact that aforementioned oxygen 
removal means is a deoxidization chemical spray means which sprays the 
deoxidization chemical which observes the aforementioned oxygen molecule in 
the atmosphere around the aforementioned organism's tissue. 

[0062] 

(Additional Remark 15) 

The fluorescence observation endoscope apparatus mentioned in Additional 
remark 14 which is characterized by the fact that the aforementioned 
deoxidization chemical is a riboflavin. 

[0063] 

(Additional Remark 16) 

The fluorescence observation endoscope apparatus mentioned in Additional 
Remark 1 1 which is characterized by the fact that the aforementioned detected 
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fluorescence quantity increasing means is a cooling means to cool the 
aforementioned the atmosphere around the organism's tissue. 

[0064] 

[Effect of the Invention] 

According to the fluorescence observation endoscope apparatus of this invention 
described above, a fluorescence image, transmitted from a fluorescence image 
transmitting means, is converted into an electrical signal by a fluorescence image 
photoelectric conversion means, which is provided in a handle portion, so as to 
observe fluorescence from a diseased area of organism's tissue. A white-light 
image of organism's tissue by white light is converted into an electrical signal by 
a white-light image photoelectric conversion means, which is provided in the 
distal tip of an insertion part, so as to observe normal image. Therefore, this 
invention has the effect on that excellent operation ability and a normal 
endoscope image with high resolution can be acquired and an auto-fluorescence 
image with high sensitivity can be detected. 

[Brief Explanation of Drawings] 
[Fig. 1] 

Fig. 1 is a block diagram of a fluorescence observation endoscope apparatus 
relates to the first embodiment of this invention. 



[Fig. 2] 

Fig. 2 is a block diagram showing principal components of a fluorescence 
observation endoscope apparatus relates to the second embodiment of this 
invention. 

[Fig. 3] 

Fig. 3 is a block diagram showing principal components of the modification of a 
fluorescence observation endoscope apparatus of Fig. 2. 
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[Fig. 4] 

Fig. 4 is a block diagram of a fluorescence observation endoscope apparatus 
relates to the third embodiment of this invention. 

[Fig. 5] 

Fig. 5 is a block diagram showing the modification of the fluorescence 
observation endoscope apparatus of Fig. 4. 

[Fig,6] 

Fig. 6 is a characteristic diagram showing the relationship of atmosphere 
composition gas and fluorescence intensity relates to the fourth embodiment of 
this invention. 

[Fig. 7] 

Fig. 7 is a block diagram of a fluorescence observation endoscope apparatus 
taking advantage of the characteristics in Fig. 6. 

[Fig. 8] 

Fig. 8 is an explanatory drawing of the operation of the fluorescence observation 
endoscope apparatus of Fig. 9. 

[Fig. 9] 

Fig. 9 is a block diagram of the first modification of the fluorescence observation 
endoscope apparatus of Fig. 7. 

[Fig. 10] 

Fig. 10 is an explanatory drawing of the operation of the fluorescence 
observation endoscope apparatus of Fig. 9. 
[Fig. 11] 

Fig. 1 1 is a block diagram showing the second modification of the fluorescence 
observation endoscope apparatus of Fig. 7. 
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[Fig. 12] 

Fig. 12 is a block diagram showing the third modification of the fluorescence 
observation endoscope apparatus of Fig. 7. 

[Explanation of Symbols] 

I. .. endoscope 

2... light source apparatus 
3... signal processor 
4... monitor 
5... insertion part 
6... operating part 
7... universal cable 
8... image guide 
9...Xe lamp 
10... laser 

II. .. illumination lens 
12... movable mirror 
13... timing controller 
14,17... optical objective system 
15.. .CCD 

16, 21... signal cable 
18... image guide 
19... lens 

20... electrical signal conversion circuit 
22, 23.. .CCU 

24...superimposition circuit 
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... High-voltage generator 


42 


... DC power 


44 


... DC power 
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... Monitor 
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... Super- Impose Circuit 
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... Timing Controller 


10 


... Laser 


45 


... Insulated Transformer 
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... Xe Lamp 


46 


... Insulated Transformer 
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... Insulated Transformer 
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[Figure 7] 
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[ft*Xttt**] it ITOH.Susumu 
(57) (57)[SUMMARY] 



[gift] [OBJECT] 

i«ifi?&i!£tf>il^ While it excels in operativity and the usual 

F^Si£l®&£:f#5 i: iSi^ endoscope image of a high resolution is 

^:s£3fcife£l&itii"5o obtained, a home "fluorescence image is 

detected to a high sensitivity. 

[flWc] [SUMMARY OF THE INVENTION] 

J: 5iISII^Ifi> 1*3 The image-pick-up surface of CCD 15 provided 

1 ©}f A£fl 5 5feS(df5Hb in the end of an insertion part 5 with the 

ti1tttifoyt¥% 1 4 Cicfc Off A objective optical . system 14 provided at 

pFR 5 ©$feSSil*3{£s5itt hfritcC C insertion-part 5 end of an endoscope 1 project 

Dl 5 (D^kjMWtt^ftnts&ZfriC C the images the usual observation image by 

D 1 5 dJ: 0 fcfttflf white light, and it is converted into an electrical 

ft> ffA»5£tf»fl2»6rt* signal by CCD 15. 

ffii"t"5if -i-^— 1 6 (dct The signal cable 16 which passes through the 

9 If ^-^S^ It 3 dfeiH £ ti inside of the insertion part 5 and the operating 

<5 e if (dct part 6 transmits to the signal-processing 

mnlkytfclts *M**3*» l 7 apparatus 3. 

RtFff ApI5 5 F^lSrffiii"^^ ^ The fluorescent image of the organism tissue 

— isJJ4 K 1 8 3r:fr LT&fNfB by the laser for excitation is transmitted in an 

6 8M£SfB6-rt£ operating part 6 via the image guide 18 which 

f&H btlit u^X l 9$r^VL^ passes through the inside of the objective 

7* — • 4 irS. optical system 17 and the insertion part 5. 
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tfCCDcfc 5fllfiJc$tt5SSfS It converts into an electrical signal in the 
-^£&[e]& 2 0 "C^Mf#(c:2£ electrical-signal exchange circuit 20 which 
%&&inin-%r5 r —zf/\' 2 1 K: <fc 9 consists of an image intensifier and CCD via the 
ft -^-#5;JI^il 3 f::{53££;ft/5o lens 19 provided in the operating part 6, and a 

signal cable 21 transmits to the signal- 
processing apparatus 3. 



-20 Electrical-Signal Exchange Circuit 


13 Timing Controller 


4 Monitor 


10 Laser 


24 Super- Impose 


9 Lamp 




[mnn^omm] [claims] 

[fff#JS 1 ] [CLAIM 1] 

ft&te<DW A£l$£>5fc#ra <fc 9 Excitation light are irradiated from the end of the 

ISJfkfcjEb&yt&Mfft L-, ful££ insertion part of an endoscope to an organism 

ft-mm>b%±1-%1£?t^£K) tissue. 

HufS±fl^&£rl&^i"'5:^3£it In the fluorescent observation endoscope 
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^F^II^fl^&V^T. apparatus which observes an above-mentioned 

&&ytRXfmt£Jj$&ft&mtZfi] organism tissue according to the fluorescence 
^^\z.Witt&%Wife^®L%:tf® generated from an above-mentioned organism 
tl, tissue, optical supply means to supply white 

lufSrt^IJtteu light and above-mentioned excitation light to an 

mJlB^A^^^F^^mjffiSfeTfe above-mentioned endoscope is provided, 
dcfc 5HfrlE^fr*§^0 6fe5t^ An above-mentioned endoscope has white 
jSrft^Uf %-\zM&rt <5£&;)t{t light-image photoelectric-conversion means to 
)tlfi^^tL, convert the white light image of the above- 

suf2f¥ ASBrtfcM!E£ffcM#$£> mentioned organism tissue by above- 
h (O BtrfEj£3feJ£ ct 5 ^^fc^^r M mentioned white light into an electrical signal, in 
lErt&itOfulElf ASB^SiSfci an above-mentioned insertion-part end. 
ixH fettifcSfef^p|J(^'Silli"5^ It has fluorescent image transmission means 
^t^^SiH^S SrW to transmit the fluorescent image by the above- 

BulB^^?F|Jrt{^Htfl2^3tfefi3^ mentioned fluorescence from an above- 
^J8:f<i <t 9 {;5i§ $ titztiifi^yt mentioned organism tissue to the operating part 
$L%M^lE in which it was provided by the base end of the 
3fcflt3£ife i ?S£:^r1"5 t above-mentioned insertion part of an above- 
WLt^h^it^^P^^M^Wo mentioned endoscope, in an above-mentioned 

insertion part. It has fluorescent image 
photoelectric-conversion means to convert the 
above-mentioned fluorescent image transmitted 
by above-mentioned fluorescent image 
transmission means in the above-mentioned 
operating part into an electrical signal. 

Fluorescent observation endoscope 
apparatus characterised by the above- 
mentioned. 

[*W©SM*fcftW] [DETAILED DESCRIPTION OF INVENTION] 

[0 0 0 1 ] [0001] 

imM±<D%lft#m] [INDUSTRIAL APPLICATION] 

*38lflfi^ &1&3SE^felwSbfl£3fe This invention irradiates excitation light for a 
4rlSJtU -t©tttfcSE*ffc*>fe tested object. 
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^i'^^^ti^x From the fluorescence emitted from that 

^fi"5*7t^^r^E(^^i" ; 5o tested object, it relates to the fluorescent- 
diagnosis apparatus which diagnoses an illness 
part. 

[0 0 0 2] [0002] 



V&$k(D®M\ [PRIOR ART] 

iir¥^ F*JtMM&l£j: !9 in recent years, a medicine is injected to the 

(Dfe^i&yt^, £.fc^M$)%:& home fluorescence from the organism, and the 

A %:<DWfo <D^%^c 2 Itkyt organism by the endoscope etc. 

Wfok LT&tHU ^<D^%& It is detected, doing the fluorescence of that 

frb^ medicine as a two-dimensional image. 

2£S#tffi* (tylz-lis ^S^S^ From that fluorescent image, there is a 

vUfSia) Z&ffi'th&Mft technology that illness condition (for example, 

fcSo the variety and permeation range of the illness), 

such as the denaturation of an organism tissue 

and cancer, is diagnosed. 

[0 0 0 3] [0003] 

^^IB-^ctCTfe^: t % <D If a light is irradiated to an organism tissue, the 

ct 9 JH^j^O^Tt^^l fluorescence of a wavelength longer than those 

^i~5 0 £f£f^:fcft SitTfe^K excitation light will occur. 

<t LT, ^Jx.liNADH (-^ . It is as the fluorescent material in the 

f y7; KTr^V^^^f organism, for example, there are NADH 

K) , FMN (7 y S 5t (nicotinamide adenine nucleotide), FMN (flavin 

$ u^r^- K) , t°y v^?^ ^ mononucleotide), pyridine nucleotide, etc. 

K^^fc5o flfc3fiT*te\ Recently, the interactive relationship with the 

<D£ o ft % ^frf^B^Kir . S£ illness is clear such in-the-living-body causative 

Bt W^SS^^^^5t(^7^oT substances. Moreover, HpD (hematoporphyrin), 

#fc 0 HpD (^>"^hAK Photofrin, and ALA (delta) (-amino levulinic 

/^7>f !Jy) , Photofr acid) have the accumulative property in 

in, ALA (5 — amino cancers. This is injected in the living body, 

levulinic aci An illness part can be diagnosed by 

d) (i, ^^<£>ltfSH4/^fo 9 , observing the fluorescence of an above- 
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mentioned substance. 



[0 0 0 4] 



[0004] 



w<£> J: 5 #§£3fcW\ ffiftT^S^S Because such a fluorescence is extremely 

X*thZ><DX\ ^(D&^tDtzitolc weak, it needs photography of a high sensitivity 

l§fcTSS^l£w^J^£iftil extremely for that observation. 

ii"S 0 ^WflS^SlS^^rfTP As that which performs this high sensitive 

fc©i:LT, #J;tfif#ttiSIAte photography, for example, this applicant 

#IS¥6 - 4 4 4 6 2*l£*i^ become as follows in Japanese Patent 

4 > s r>i'7T Application No. 6-44462. The fluorescent- 

-YirSrfflV % fcS3fe^Wr$cBSrft diagnosis apparatus using the image intensifier 

H LT^<5 0 is proposed. 

[0 0 0 5] [0005] 

[mm&f$®:L£ 0 bi-ZWk [PROBLEM ADDRESSED] 

J§] However, in conventional fluorescent-diagnosis 

Lfrlstetfbs t£3fe<A:£)te^»r apparatus, since the outside attachment 

i£t!"T;fi N Sfe^tc: J: Sii^H camera having the image image-pick-up 

^^(t, ^^^^fi^o^Tfe^^r^ apparatus for detecting the usual observation 

fiJi~5fc#<Z?®^S^iltt£rt image by white light and the fluorescent image 

M Lfc£Mtf*t# ^ 7 £:l*3lS$fetf) of a home fluorescence is separately attached 

^ftTO^Sg^lwSUii® 9 ft in the eye-piece part of the operating part of an 

fl"TV^5fc#>lc* Sfef^<f|Ji s ^# endoscope etc., an operating part becomes 

<^ol<4 9 % t&SEffciitt largely and heavy. 

5rtftifci*f^ti3tl**:t*:L, Trouble is caused to the endoscope 

^k^M\\L\^^'t : h^r y m>-x— operation during inspection, 

v-a y#ott^&V*£l*ofcfiS There is a problem that it is hard to do the 

Sd s fc5 0 ^5fecD^jtl^ orientation to an inspection-part place. 

HffiKEttM\ Sfe^feM «fc SilSIt Moreover, conventional fluorescent-diagnosis 

^ikRXJ^M^^t^^^ti^^^i apparatus is transmitted by the image guide 

SSSSErt tcifiii \^tz7 t 4 which consists of the fibre bundle which passed 

b&S^f ^—i/jf^i K"TH£a£L through the usual observation image by white 

^f^trt^^ 7 tr^ttii" 5 irV^o light, and the fluorescent image of a home 
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tc$*$LX*foZ>tz$)s 3£^l£< fp fluorescence in the endoscope, and since it is 

XLXV^5S5^^Soii^rtH the component that an outside attachment 

^M$L & ^# 5 3. t <0 T? # 5 Hi 1 camera detects, there is also a problem that it is 

rttSSftfciSffl'C^&^tv^ofc inapplicable to the electron endoscope which 

Fn]jlIkfc5o can obtain the usual endoscope image of the 

high resolution which has prevailed widely in 

recent years. 

[0 0 0 6] [0006] 

;£3§^te, ±IE : >tf fclttE^Tfc This invention is formed in consideration of ah 

&tltz h<DX*h V , glfEttdiE above-mentioned situation. 

ti, EJ#&g©iI#rt&#H5& While it excels in operativity and the usual 

£r#<5£:#(^ iijJSiln^ § endoscope image of a high resolution is 

ytHk&tikOii'Z) Z t <D~C# obtained, it aims at offering a high sensitivity 

^ISf£rt^£l^iK£}!l#fci~5 w with the fluorescent observation endoscope 

t S: S fr^J <ir LT^<5 0 apparatus which can detect a home 

fluorescence image. 

[0 0 0 7] [0007] 

[SIISSr*¥*"f SfeftO^S] [SOLUTION OF THE INVENTION] 

^^^ro^^t^^rt^^i^S The fluorescent observation endoscope 

(i, F*3$Ut£>?¥ ApB^5feifii (9 apparatus of this invention irradiates excitation 

&fcWiifcfcfifo1&yt%ffiM Su light from the end of the insertion part of an 

endoscope to an organism tissue, 

ct 9 BulE£WJl^£M^i~51£ In the fluorescent observation endoscope 

^ttl^P^H^^Mf^ioV^T, 6 apparatus which observes an above-mentioned 

fe^^t^lulE^j^Tt^ftjffiF^^ organism tissue according to the fluorescence 

#JU^1&|qi~5;fc^&q^Ix£{f generated from an above-mentioned organism 

XL, mJlErtHHWu fu1EJ?A£l5 tissue, optical supply means to supply white 

5fc#£f*] (cfilfE 6 fe^fe ti6 tufS light and above-mentioned excitation light to an 
^W-x&$k<D B&%^$:WM.\t above-mentioned endoscope is provided. 

& &% l &%WM%k^ L An above-mentioned endoscope has white 

Jx^r^L, BufEJf AtUrtl^mlfS light-image photoelectric-conversion means to 

^{*:*ajfc*»feOfl(HaS3t^J:5 convert the white light image of the above- 

^Tfe^^iufSrt^l^^fufSff A mentioned organism tissue by above- 
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^(Dm^^n btiit$ktf?Wz mentioned white light into an electrical signal, in 
££i£"t" 5 ^^^{S^^S^r^ an above-mentioned insertion-part end. 

mjIS^f^pPl^icfulE^Tt^ It has fluorescent image transmission means 
J; V fcxt^titcmtZ to transmit the fluorescent image by the above- 
%iyt$L$:%MAt mentioned fluorescence from an above- 
ft&%M&&^WL : fc^ LTM mentioned organism tissue to the operating part 
&tiZ> 0 in which it was provided by the base end of the 

above-mentioned insertion part of an above- 
mentioned endoscope, in an above-mentioned 
insertion part. 

It has fluorescent image photoelectric- 
conversion means to convert the above- 
mentioned fluorescent image transmitted by 
above-mentioned fluorescent image 
transmission means in the above-mentioned 
operating part into an electrical signal, and it is 
comprised. 

[0 0 0 8] [0008] 

[ft* ffl] [Effect] 

*3^roi£3fclll£rtffiftI£B~C In the fluorescent observation endoscope 

fi, ltflSSf^pBrtti8!ft hfitz. apparatus of this invention, while the above- 

MIS^3fe^)t®^lfe^S"CBulH mentioned fluorescent image transmitted by 

i£;)t^{5i£^l£(c:J: t) {zk]££ti above-mentioned fluorescent image 

fcMlE^^^^rflMff ^r\z.W& transmission means with above-mentioned 

LiufS^^l^co^^^^r^Tfe fluorescent image photoelectric-conversion 

mlfSffApPTfe means provided in the above-mentioned 

iBrt^Kft fetlfcfliFlESfeitlft operating part is converted into an electrical 

3t*3ESl¥a"CaWB66*lw J: signal and the fluorescence observation of the 

5ffil££f£^^©6&5feft£1i disease part of an above-mentioned organism 

Lii^H^"f 5 tissue is performed, the white light image of the 

tX\ SfeflFttfcflEJ'i* MMi^& above-mentioned organism tissue by above- 

©ii?f?rt!S£S®&£:$#5 t # mentioned white light is converted into an 

f^> ift^St^S^^3t^Sr^i±l electrical signal with above-mentioned white 

t5It £r Pitt <ti" ; 5o light-image photoelectric-conversion means 
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provided in the above-mentioned insertion-part 
end. Usually it is observing. It excels in 
operativity. While obtaining the usual 
endoscope image of a high resolution, it 
enables detecting a home fluorescence image 
to a high sensitivity. 

[0 0 0 9] [0009] 

[MMW [Example] 
WT\ m®£r#£S L Hereafter, the example of this invention is 
W©£ffiWfc:o^Tad^5. described, referring to drawing. 

[0 0 10] [0010] 

m 1 lt*$£W(Dm 1 Fig. 1 is a block diagram showing the 

5^3t^^rt!i^^@(Dt#^c$r component of the fluorescent observation 
^i~Sj&Hll?fo5o endoscope apparatus based on the 1st 

example of this invention. 

[0011] [0011] 

(«/*) *MMm<Di}kytWl&ft (Component) 
£tt£Ktt* H 1 IC^-f J: o fc, It is with the endoscope 1 which inserts in an 
fMSrtKJf ALM^i^cDl intra-corporeal and obtains the usual 
^^{iOii^li^^^t>^)tM observation image and the fluorescent 
^^^^'Sft^lit 1 t > observation images of an observation part, 

RTfEh&FB \s— ¥%:fa&§k 1 \z. such as an illness part, as the. fluorescent 
Wi^hitWJ&W 2 t , observation endoscope apparatus of this 

1 I- J: example is shown in Fig. 1. The light source 

t^ft^^it£{f 5if device 2 which supplies white light and the laser 

^r^MBW3 ft-^&S^li for excitation to an endoscope 1, the signal- 
3 \z. J: 9 ff -^S^ftfcfi^ll processing apparatus 3 which performs the 
^i^&U^^lt^i^^^^S signal processing of the usual observation 
^r=.$ 4 tfrb j Mj&&ftsZ>o image obtained by the endoscope 1 and the 

fluorescent observation image, It consists of the 
monitor 4 which displays the usual observation 
image by which the signal processing was 



99/11/08 



10/40 



(C) DERWENT 



JP8-252218-A 



performed with the signal-processing apparatus 
3, and a fluorescent observation image. 



[0 0 12] 

n 5 rtxtW A» 5 oriels 

mi-ZyJ K8Sr^LT 
X e 7 9 u— if 

-if, fijsu— gsm^ 

— £1M£-f 5 u-if 1 0 

K 8 Id J; 0 $ ftfc £3£tc£ 
l>*©)£2ffl u-if l 
1 Id «fc "9 fclgrt Si 

Mi2rttliX e 7 >7°9 
ti>b<n&&$bb u — 1 O^ib 
oajBffl^— • if S:§J?)MT7 

7-1 2^K»te>n"C*3 0, r 
<D*\m $7-12 <0#l "9 
fit, 3te*M2rtfcKttb*ifc 
^ 5 = v ho-7 131; 

So 



[0012] 

The light source device 2 has the laser 10 which 
supplies the Xe lamp 9 and the lasers for 
excitation (for example, an alexandrite laser, a 
dye laser, free electron laser, etc.) which supply 
white light for a usual observation via the light 
guide 8 which passes through the inside of the 
universal cable 7 extended from the operating 
part 6 provided in the inside of the insertion part 
5 of an endoscope 1, and the base end of an 
insertion part 5. 

In the insertion-part 5 end of an endoscope 1, 
white light and the laser for excitation which 
were transmitted by the light guide 8 are 
become as follows with the illumination optical 
system 11. The observation part of an intra- 
corporeal is irradiated. 

Moreover, the movable mirror 12 which the 
laser for excitation from white light and the laser 
10 from the Xe lamp 9 is switched within a light 
source device 2, and is supplied to a light guide 
8 is provided. 

The switch of this movable mirror 12 is 
controlled by the timing controller 1 3 provided in 
the light source device 2. 



[0 0 13] [0013] 

^M%\iL(D fi-fe^M <£ The solid-state image-pick-up element provided 

Ifctef*, 1 <Dffi AU 5 5fe in the end of an insertion part 5 with the 

jSS^jjStt ^ti/cii^||^ffico>?t objective optical system 14 for a usual 

tyQ%^7k 1 4 (dck 9 W 5 <D observation provided at insertion-part 5 end of 
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3fe«8rtJc89:»tbixfc@fraMfe* an endoscope 1, for example, image-pick-up 

#J*Lf^CCD 1 5C0ft^a surface of CCD 15, project the images the usual 

tdjj^ftSixCCD 1 5lc«t !9« observation image by white light of an 

^tff -^-dS^^tK JfA£fl5& observation part, and it is converted into an 
tflftfNB 6 fo&Wmi-Z>it electrical signal by CCD 15. 

— T/zl'l 6 \Z& 9 If ^riUM^Wt It transmits to the signal-processing 

3 U:45i££;ft<5 <£ 5 t4ot^ apparatus 3 by the signal cable 16 which 
.So £ fc, JS!j3£^ \s-f\Z. J: 5 passes through the inside of the insertion part 5 
&&&fa<n±foWfo<Oik%&L and the operating part 6. 

fi, Moreover, the fluorescent image of the 

7&ttffAfcB 5 SrJf ii-f 5-< organism tissue of the observation part by the 

t—i/fl'i K 1 8 £r;ft LTgfefE laser for excitation is transmitted in an operating 

^5 6rt^^5^$tL, &fE£R6l*9 part 6 via the image guide 18 which passes 

dlxH b^fcU^Xl 9 £;frL through the inside of the objective optical 

— • ^yf yy7r^ft system 17 for a fluorescent observation, and 

RVmfcW&^^&lz-&C C D the insertion part 5. 

<fc VMf&&tiZ>W,%iE'%&&lBl It converts into an electrical signal in the 

S§ 2 0 "CH^vtf ^c^ife^tLfs electrical-signal exchange circuit 20 which 

7;i>2 1 (Cct 9 if consists of an image intensifier and a solid- 

S£B 3 {c{5 ill £ ft 5 J: 5 Kl ft o state image-pick-up element, for example, 

TV^<5 0 CCD, via the lens 19 provided in the operating 

part 6, and it transmits to the signal-processing 
apparatus 3 by the signal cable 21. 

[0 0 14] [0014] 

ft*3, HfUf-^^lElSg 2 0 Sr In addition, the solid-state image-pick-up 

^^Hr^bMi^Mi^M^itCCD element which comprises the electrical-signal 

t Lfcris CLftfcPS bTMO S \ exchange circuit 20 was set to CCD. 

S I T^fcoTtiV^t, MO However, it may not restrict to this but it may 

S b4 *J • 4 >fy->77 be MOS and SIT. 

4 ftfllfifc L/c AM I T*fc It may be AMI which comprised MOS and the 
otti^o image intensifier integrally. 

[0 0 15] [0015] 

{f^*Qf§l!£cffi3 fi* CCD 1 5 The signal-processing apparatus 3 is with the 

Zit^-tr— Zf>v \ 6% ft LTfg 1st camera control unit (abbreviated to CCU 
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^^QEKWENT 



ISIiLCCD 1 5frb<DM& hereafter) 22 which performs the drive control 

fttS:flWlt5*l * of CCD 15 via a signal cable 16, and performs 

73y^D-;i/«^ h (J^T> the signal processing of the electrical signal 

CCUt Sfcfa-r 5) 22h 1 from CCD 15. 2nd CCU 23 which performs the 

^Cfi -^3££&Ih]S£ 2 0 £r{f ■^-^r— drive control of the electrical-signal exchange 

^/U2 1 fc^bTEftfHWL* circuit 20 via a signal cable 21, and performs 

^ja-^^^rlUSS 2 0 /S^cofl;^ the signal processing of the electrical signal 

.if ^r^it ■%rtt±M1rZ)1g 2 (DCC from the electrical-signal exchange circuit 20 is 

U23i^ii, ZtihCCV provided. 

2 2, 2 3it ftMBW: 2 rt t Synchronising with white light and the laser 

Rtt&tLfc*^ hn for excitation which are irradiated by the 

-7 13 a*bOfffl#fl J: 0 observation part with the control signal from the 

H^lfltfit^flBtJ fife^tX. timing controller 13 provided in the light source 

XfBi&Rl ls*— J f\zW\Ml'Xim^ device 2, the signal processing of these CCU 

#131-^5 J: 3fcftoT^5 0 -t 22 and 23 is performed. 

LT N CCU 2 2, 2 3 TMs ^ And, the image signal which the signal 

ti^ffc £ tltcWiii&it processing was performed and was generated 

fi, fffMii3rt^)^^\ by CCU 22 and 23 is input into the super- 

— X1h]£§2 4{cA^I^ impose circuit 24 in the signal-processing 

ti, 7-^^-X|aIK2 4 apparatus 3. 

"CW\ 0!J;ifi— ^^rSlMitt L Let one side be a parent image in the super- 

i&ft : fc : £<D$8M@LlZ-X--s<'< > impose circuit 24, for example. The synthetic 

ytf—^Z^ttz^-WOkk Ltz&ffc image signal which made another side the 

®^{f ^r&^-ffc ^O^^lj super- child image which performed the impose 

i^it^^^r^^ 4 m ttj^/"f 5 w at that parent image is generated. 

t X\ ^ — ^ 4 fc^/^lH&S:^ With outputting that synthetic image signal to 

^^itSct^ldftoTV^o ti a monitor 4, a synthetic image is displayed to a 

jo, t = ^4tJf^S*5I* monitor 4. 

(i±IE^^^ci®^{cPSb"f s if In addition, the image which make a monitor 

hbfr— Jj<Dfr<DW\jMi$:&7F& 4 display is not restricted to the above- 

-fr<5 r t ft pJtt^fe 9 , H!H£ mentioned synthetic image. It is possible to 
<t ^Mi^(D^] *9 j^x.^— make an any one of images display. 

©**HjE0>fiS*f4, ft The switch (not illustrated) provided in the 

S 3 (3Ltxtf ^;ft/c[23^ L^V^ signal-processing apparatus 3 can perform now 

4 *9 SJa^tr 0 CI t ft easily indications, such as the switch of a 

'C^'Sctpf^^oTV^o parent image and a child image, or only one 
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display. 

[0 0 16] [0016] 

(tfUB) &t-> (Effect) 

$Hfc^:^SS^l|c7)^7feM^P^IE Next, an effect of the fluorescent observation 

Hixil<£>fE#j tdov^Tlft^i" endoscope apparatus of this example 

5 0 comprised in this way is explained. 

[0017] [0017] 

, (>d-7 First, white light from the Xe lamp 9 is irradiated 

1 3 (DWiftZ^tftz pit!) via the light guide 8 of an endoscope 1 by the 

12t^J:*9, X e 7 >zf9frb movable mirror 12 which received the control of 

£>&£L5fc^, rtim 1 tf>7^ h the timing controller 13 at the observation part 

134 K 8 £^ LTjf A£fl 5 (D% in front of the end of an insertion part 5. 

ffim%<Dm&UmzMM£ti The image-formation surface of CCD 15 

5 0 ^-(D&izftliZX ^M^^i project the images the usual observation image 

coii^H^^fi, tt^yt^ 1 ^ 1 of an observation part via the objective optical 

4 LTCCD1 5 (D^^M system 14 according to this white light. 

[^li^tiSo If -^*£!:3^fL3 1st CCU 22 in the signal-processing apparatus 

ft<D% l^CCU22tt, 9 4 3 performs the drive control of CCD 15 with the 

;y/^yf p- 7 i 3^60 control signal from the timing controller 13, and 

%&Wt iDCCDl 5 $rS2 performs the signal processing of the electrical 
Kj^J^J S^lff signal of a usual observation image. 

£r{f^-&LSiL N ii^H^!H^£r A usual observation image is obtained and it 

ftX*—/<4 l/tf— X@£§ 2 4 outputs to the super- impose circuit 24. 

[0018] [0018] 

^^f ^y^ny Next, the laser for excitation from a laser 10 is 

1 3 <D$\'M&%:lftc*!W) ? 7— irradiated via the light guide 8 of an endoscope 

1 2 (dct «9 , v—f lO^bW 1 by the movable mirror 12 which received the 
JBlfifill'— control of the timing controller 13 at the 

4 Ytf4 K8 £r;fr LTjfA^B 5 observation part in front of an insertion part 5 

<D&imj5<Dmm%mz.mMz end. 

fi&o ZCDfjfo&Ri \y— Iff^ct *9 A home fluorescence is excited from the 

|i,^§fl&0£#£l$$;^ b § organism tissue of an observation part with this 
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3ti s JafiSti, roS^btfc laser for excitation. 

J;5*3tlftW:,it4to3t^*l 7, The fluorescent image by this home 

4 ^ —i/jf4 Kl 8S(/^^^ fluorescence is transmitted to the electrical- 

1 9 jffr LTlS^vfl -^*3£I&[e]£§ signal exchange circuit 20 via the objective 

2 0 ^{5i^$ti/5 0 fl^HQiSIISc optical system 17, the image guide 18, and the 
tt3F^^^2C0CCU2 3(3, lens 19. 

y^ay hn- 7 13^ The 2nd CCU 23 in the signal-processing 

• btDffl'Mit -^-^cfc Vi'B^r'r— zf apparatus 3 performs the drive control of the 

A- 2 1 Srfr LTl^fl -^-^S^Ih] electrical-signal exchange circuit 20 via a signal 

S§ 2 0 VttMffl cable 21 with the control signal from the timing 

^Litfyfcia f^Il^ ^:3tlJ^ controller 13, and performs the signal 

£r#T* — i^^K — 2 processing of the electrical signal of a 

4 tci±l^i~5o fluorescent image. 

A fluorescent image is obtained and it outputs 
to the super- impose circuit 24. 

[0019] [0019] 

■?r LT N ytf— XIhJK And, the synthetic image signal which made the 

2 4"*Cfi, #J;if;£iISSi^lB& parent image either the usual observation 

Stl^ftlH&tf)— Ji&^lWi&b image or the fluorescent image, for example, 

Lflfcfr^^OiSM^lc;* and made another side the super- child image 

V/K— X£i£fc-7MlH&£: Lfc^ which performed the impose at that parent 

$M$L\t -^-2r£fi£L, image is generated in the super- impose circuit 

M{f-^£^*4(ctti^-r5 24. 

Cl t T\ ^ — P 4\zi£$ t W$L : k A monitor 4 is made to display a synthetic 

i/^^So image with outputting that synthetic image 

signal to a monitor 4. 

[0 0 2 0] [0020] 

r©«fc5K#HJ60J© (Effect) 

^^tll^rtll^^ttt^cttLfi, Thus according to the fluorescent 

ii^M^f^x ^^^llrPF^tt observation endoscope apparatus of this 

£[RlC<fc5^CCDl 5 example, because it builds in the electrical- 

1~2> t X*mf$i&l£<nWl&Wiik signal exchange circuit 20 for obtaining a 

£r#5 CI t 5 <t :§£ fluorescent image in an operating part 6 and 

3fc®&£rf#5fcto©f£5lfil ^"35 comprises it while a usual observation can 
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^[h]8&2 0££feflM$6f*ilcrtjK obtain the observation image of a high 

LTftfi£LT^5©T?rtffiftl resolution by picking up by CCD 15 like a 

Wi&fEft 3rfn]±£-ti:<5C:£:;^"C conventional electron endoscope, it can 

# 5o improve the operativity of an endoscope 1 . 

[0 0 2 1 ] [0021] 

JfcM, *%W©^2HJ60y(co Next, the 2nd example of this invention is 

-l^TfftWi"5 0 explained. 

[0 0 2 2] [0022] 

ll 2 RtfB 3 tt*?SW©JI5 2 H Fig. 2 and 3 is concerned in the 2nd example of 

*Wc«b!9, l!2{i^^m^ this invention. 

rt&^£ff<£l?^roWj$£7jr , t- Fig. 2 is a block diagram showing the 

fllfiJcEL HI 3 &m 2 ^O^TfeS,^ component of the principal part of fluorescent 

ft&M&WL<D&MW<0&tSll<Dllt observation endoscope apparatus. Fig. 3 is a 

J&£^^Sfijc03""Cfc5 o %2% block diagram showing the component of the 

Mffl\t^lMMffltfebAsk*W\ principal part of the modification of the 

DT*fc5rot% £t£Z>fll$.<D%h fluorescent observation endoscope apparatus 

RWU ffl—<DffiJ$,\a*mC$t of Fig. 2. 

-§-$ro^Ift^{i^B§i"5o Because the 2nd example is almost the same 

as the 1st example, it explains only a different 
component. 

Explanation of the same symbol as an 
identical component is abridged. 

[0 0 2 3] [0023] 

(«J*) % 1 HJ60J£:ioV^fi, (Component) 

il^S^^-S.t^^:7t^$r#^ In the 1st example, a usual observation 

(D^^Jt^^fc^rftLX CC image and a usual fluorescent image were 

D&tM KUl^AL guided to CCD and the image guide yia each 

T^fc*\ ^^Jfeflil'Cf^ HI 2 separate objective optical system. 

J: 9 (c x rttSfil 3 1 £>jf However, in this example, as shown in Fig. 2, 
A$B5©5feSSSfBrtJwtr— the beam splitter 32 is provided in the end 

U '7^3 2 £rl§:tt"CV^5o irte circles of the insertion part 5 of an endoscope 

fr*>, t'-A^yy y$ 3 31. 

2 fi, fcfttft^ 3 3 X D Alt That is, this beam splitter 32 performs the 
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Lfcii»«li5te&tf^tefeO 5 transmission of the light of the area of a 
'h^%^(DW^ ( ^>% : kM : ^ L> fluorescent image among the usual observation 
ilS^^^^^l^^^^E^^ image which performed incidence from the 
fRH£&tti~'5 t X\ ^kyt&k objective optical system 33, and a fluorescent 

mnmmt&ZfrMirZyt^m* image. 

tfcot, KDf-A^/U y It is reflecting the light of the area of a usual 
^3 2 ^Att^M^^t^ ^ — observation image in the right-angled direction, 
~i?jJ4 Kl 8^riEBL, fcT— and it is the optical element which isolates a 
y ^ 3 2 J: SSWTt^r fluorescent image and a usual observation 
gft-f^CCD 1 5^A^f* image. 

C0iE^^rp](3:g£MLTF^tS^3 The image guide 18 is arranged behind the 
1 £*lfJ&LT^<5o ^(D{^(Dm incident-light shaft of this beam splitter 32. 
j&it^imM®ltmCX*foZ) 0 CCD 15 which receives the reflected light by 

the beam splitter 32 is arranged on the 
orthogonal direction of an incident-light shaft, 
and an endoscope 31 is comprised. 

Other components are the same as that of 
the 1st example. 

[0 0 24] [0024] 

(flsfl) 3 3 J: U A (Effect) 

M \^tzM%WM^JkX$1k%$L<D Among the usual observation image which 
5 '%ytif&l(t¥—J±^7 p V y performed incidence from the objective optical 
9 3 2 ^MiUb 1*4 ^ — is #4 K system 33, and a fluorescent image, a 

1 8 3r:ft LTfl^Uf •f?3<!ife[s]!& fluorescent image performs the transmission of 

2 0 fc:{£i££;ft^ ii^ll^^te the beam splitter 32, and is transmitted to the 
tf— J*%-? U y 9 3 2 (wet *9 iE electrical-signal exchange circuit 20 via the 
^UiSttcFtU CCD15©8 image guide 18. 

^®(^/^^$ti6 0 -t^ft&Wf^ A usual observation image is reflected by the 
1 %W\ t Wl CtfcSo beam splitter 32 right-angled. 

The image-formation surface of CCD 15 
project the images. 

Other effects are the same as that of the 1st 
example. 

[0 0 2 5] [0025] 
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3 1 <7>}?A2B 5 (DfrffiUfo 
l©#Att5«r*ll£fl:-C£5. 



(Effect) 

Thus according to this example, the objective 
optical system which performs incidence of a 
fluorescent image and the usual observation 
image can be shared by having provided the 
beam splitter 32 which isolates a fluorescent 
image and a usual observation image in the end 
circles of the insertion part 5 of an endoscope 
31 in addition to the effect of the 1st example. 

The narrow diameter of the insertion part 5 of 
an endoscope 31 can be done. 



[0 0 2 6] 

fc*3, ±re»2Hi60!l*5^T % 
$3tfc£«*«-!§-£&lH]&2 0 

134 K 1 8 *mizmW LtztiK 

\z. y y uyX3 5 %m^x 

MLTtJ:<, 4 
*-V134 K 1 8 «t <0 B&t£± 

5. 4 *—*S#4 Y<n\X 

t><o icy u-i^x&mi-s 
r. t $ 2 na£0»j<D*ft e>r, 

-e * < , i-£* w 



[0026] 

In addition, in the 2nd above-mentioned 
example, the image guide 18 was explained to 
the example as means to transmit a fluorescent 
image to the electrical-signal exchange circuit 
20. 

However, as it does not restrict to this but it is 
shown in Fig. 3, it may comprise using the relay 
lens 35. 

In this case, the fluorescent image from an 
organism tissue clearer than the image guide 
18 can be transmitted. 

Moreover, applying a relay lens instead of an 
image guide only not only in the 2nd example, it 
need not to say that it is applicable also to the 
1st example and each example mentioned 
later. The fluorescent image from a clear 
organism tissue can be transmitted similarly. 



[0 0 2 7] 



[0027] 

do Next, the 3rd example of this invention is 
explained. 



[0 0 2 8] 



[0028] 
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4 Rl$m 5 \tt%&$\<D% 3 % Fig. 4 and 5 is concerned in the 3rd example of 

(c^^D, m^it^m^ this invention. 

rt$ltt^I[^1f J#£^1~1#$c Fig. 4 is a block diagram showing the 

Hk HI 5 fiHI 4 cD^^S^rt^l component of fluorescent observation 

^^©^^^^J^tWi^^r^i"^ endoscope apparatus. Fig. 5 is a block diagram 

fifem-Cfo^o ^3H#&#Jte^2 showing the component of the modification of 

hfch h¥W\ } C~X:h : b<n the fluorescent observation endoscope 

■X\ ^fr5t#J&©^t£^U W\ apparatus of Fig. 4. 

— (D^$L\z\*±W\ U^-^^rotftS. Because the 3rd example is almost the same as 

^(i^ffl&i^'So the 2nd example, it explains only a different 

component. 
Attachment explanation abridges the same 

symbol as an identical component. 

[0 0 2 9] [0029] 

mfc) &M£^ffiLm^f (Component) 

-^lc£^1~5llfC > (f -^-£$&[eD2§ Since space distance and a creeping 

2 0<7M ^—i? • 1/7*^^7 distance sufficient in order to secure the 

*T £121^5 — flx^ insulation with the other electric component (for 

1^J£W^%^^ %>tz example, the signal cable 16 of Fig. 1) are 

HfcfNFR6 dF*3lE Lfcffi^tff required, in order to make an operating part 6 

^3£^[h]3£2 0 tc&^Ttu small, also in the electrical-signal exchange 

(DM^%$& (tz t x.fill 1 (Dit circuit 20 which built in an operating part 6 since 

^rtr— Zf/isl 6) t^^M^W, a high voltage power supply needs to use 

i£ir&tcfc^+ftteQ?$it&$&R generally in order to drive the image intensifier 

t/ffiffiEK^^Rftfc*, HME of the electrical-signal exchange circuit 20 

IfP 6 < which a fluorescent image detects and 

R5l9-^ s fcSo exchanges for an electrical signal, there is a 

limit to some extent. 

[0 0 3 0] [0030] 

-t CI ~C\ ^HJfeflil'Cfi, IH4H Consequently, in this example, as shown in Fig. 

tf1~£ o \z s IfeHc h7^^4 1 4, an electric power is supplied via the insulated 

^Ltt^^ML, Mm transformer 41. 

M4 2&U ; ffi11;J±3§£l§4 3 H The high voltage is applied in the electrical- 

*) S5fltflESrrtffiltt4 0 CDtftf^ signal exchange circuit 20 in the operating part 
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SR 6 rtOftSMI#35tfelaIK 2 0 6 of an endoscope 40 by DC power 42 and the 

(cEpjp-rs «k p fcfcoTl^S. high-voltage generator 43. 

^fc, If -f-^il^sfl 3 F^(D^ 1 Moreover, an electric power is supplied via the 

RTffH 2WCCU2 2 , 23 insulated transformer 41 also to first and 

^LTt^ F7>^4 1 second CCU 22 and 23 in the signal-processing 

LXm^fly&U MHIU apparatus 3. 

4 d J: 9 fLE^EP^Di'S J: 3 A voltage is applied by DC power 44. 

-ftoTl^c £ b Id , ID U- < , Furthermore, a voltage is similarly applied via 

ytWMM 2 2kV*=> 9 4 icM L the insulated transformers 45 and 46 also to the 

X h . Ifelic h 7 4 5, 46 light source device 2 and the monitor 4. 

LXMBi : &E ! PlNi~Z> <£ 9 Id Other components are the same as that of 

/£oTv>5„ -fcOf&^fllfiltttlR the 2nd example. 

[0 0 3 1 ] [0031] 

item) *m&mz&^xit. (Effect) 

h7^^4 1 Id £ >9 rt&flfc In this example, it is in the condition that the 

4 0©»flsSf&6rtOtt&flH£X electrical-signal exchange circuit 20 in the 

20^ -f-MS^a 3 operating part 6 of an endoscope 40 and first 

rt©^lS^2(OCCU2 and second CCU 22 and 23 in the signal- 

2, 2 2> tti i %%tfy\z.^M.^fi processing apparatus 3 were electrically 

tcikBX\ M%it -?§-£&Ih)S& 2 insulated by the insulated transformer 41, and 

0\zMW£fr$lto£tiZ>o the high voltage is applied by the electrical- 

flfc©f^ffifiM5 2 <b ID CX signal exchange circuit 20. 

h <5 0 Other effects are the same as that of the 2nd 

example. 

[0 0 3 2] [0032] 

(&*> Sot, *?t&0!l0£ (Effect) 

fttt^ftSy^Mlditllf, £ Therefore, according to the fluorescent 

2%MM<0^]^\z.M^, fli^Uf observation endoscope apparatus of this 

-§-3£i&H]2§ 2 0 &W.<DW,%%$°a example, since the electrical-signal exchange 

bW,%&)\z1&misX\s^Z>tzisb circuit 20 is electrically insulated with the other 

ld x Jfcf1MH$6i*9-Ctf)£|BJ % fo® electric component in addition to the effect of 

/h£ < i"5 - t , the 2nd example, the space within an operating 

^f^ol5 6 Sr/hSHfcL, jslfNiS: part 6 and a creeping distance can be made 
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small. An operating part 6 is reduced in size. 
Operativity can be improved. 



[0 0 3 3] 

*flr#XlftiaK2 0 <t!&2tf)C 
CU23i SrflT %>r—-7fr 2 1 

Sg2 0 <t^2cDCCU2 3 b<D 
\t%feyk*7* h*77 4 8£ 

&0SS2 0^2©CCU2 3 



[0033] 

In addition, in the 3rd above-mentioned 
example, the electrical-signal exchange circuit 
20 and 2nd CCU 23 are considered as the 
component which transmits a signal by the 
signal cable 21. 

However, as it does not restrict to this but it is 
shown in Fig. 5, it may insulate electrically and 
the electrical-signal exchange circuit 20 and 
2nd CCU 23 may consist of performing the 
signal transmission of the electrical-signal 
exchange circuit 20 and 2nd CCU 23 via a 
photocoupler 48. Thus a size-reduction can be 
further attained with comprising. Operativity 
improves. 



[0 0 3 4] 



[0034] 

bJSW'io Next, the 4th example of this invention is 
explained. 



[0 0 3 5] 

fc^-*-£H4EU ® 7 \$m 6 <r>m 

7 ofM^rtSigl©! l 



[0035] 

Fig. 6 or 12 is concerned in the 4th example of 
this invention. 

Fig. 6 is a characteristic view showing the 
relationship of atmosphere composition gas 
and a fluorescence intensity. Fig. 7 is a block 
diagram showing the component of the 
fluorescent observation endoscope apparatus 
using the characteristic of Fig. 6. Fig. 8 is an 
explanatory drawing explaining an effect of the 
fluorescent observation endoscope apparatus 
of Fig. 7. Fig. 9 is a block diagram showing the 
component of the 1st modification of the 
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Hi 1 {40 7 <7>£#«&rtffi« 

-tm&m, mi 2ttH7©*# 
mm^mmmom 3 ©a^j 



fluorescent observation endoscope apparatus 
of Fig. 7. Fig. 10 is an explanatory drawing 
explaining an effect of the fluorescent 
observation endoscope apparatus of Fig. 9. Fig. 

1 1 is a block diagram showing the component 
of the 2nd modification of the fluorescent 
observation endoscope apparatus of Fig. 7. Fig. 

12 is a block diagram showing the component 
of the 3rd modification of the fluorescent 
observation endoscope apparatus of Fig. 7. 
Because the 4th example is almost the same as 
the 2nd example, it explains only a different 
component. 

Explanation of the same symbol as an 
identical component is abridged. 



[0 0 3 6] 

(Wait) wmft^vt 

fJ iH * (guenching) fls m £ 
W LTfe 0 , m 6 K^l" ± 5 ^ 

[0 0 3 7] 

A«5rtfc#ii-t-s«) 5 1 

(DWX P 5 2 \Z'</\s7 5 3 £1£ 
H\ (N 2) **>-<5 4£ 

^5 3K:8M*U (N 
2)d?i"<5 4F*KD^#*£^ 
/I^ 5 3 SVft 



[0036] 

(Component) 

The oxygen molecule has the powerful 
quenching (guenching) effect generally. 

As shown in Fig. 6, while a fluorescence 
intensity reduces, in the atmosphere in which 
oxygen exists, oxygen does not exist, for 
example, it is known by nitrogen atmosphere 
that a fluorescence intensity will increase. 

[0037] 

Consequently, in this example, as shown in Fig. 
7, a valve 53 is provided in the inserting inlet 
port 52 of the channel (pipe line which passes 
through the inside of the insertion part 5 which 
inserts a treatment tool etc.) 51 of an 
endoscope 31. 

The nitrogen (N2) cylinder 54 is connected to a 
valve 53. 

It is comprised so that nitrogen gas of the 
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ftLXWAffi 5 (Difciffitti nitrogen (N2) cylinders 54 can be injected in 

#ti~5 It^t^SJ:^ fcfllJSjt front of the end of an insertion part 5 via the 

£tiT^5 0 ^(Di&tDmj&tem valve 53 and the channel 51. 

2 ^itS#J £ I*] C~Cfc5 0 Other components are the same as that of 

the 2nd example. 

[0 0 3 8] [0038] 

- (flsjfl) (Effect) 

#MM$lX*t(t, HI 8 (ciTrr't'ct 9 Thus in this comprised example, as shown in 

IC, rtffi&3 1 <7)J? A£[$ 5 ^rtf Fig. 8, the insertion part 5 of an endoscope 31 

H£f*3 5 5 K:J? A L, N fife is inserted in 55 in a tubular cavity. 

Tfcld J: 5 6 £rHrtr1i,^£G First, a usual observation of the observation 

&tf5iI^M^£rfr^\ ^V^T, part containing the diseased part 56 by white 

l^— f *r«<5WffitfiBW light is performed. 

1-5 (wO§J0**.fUJtiPJ4S|l Subsequently, the laser for excitation is 

%M$\kWI C*Cfc5) o fBhi&Hi irradiated to an observation part (this switching 

if ©fttMMfc^OflaW fc control is the same as that of the 1st example). 

R#(C /</U7"5 3£rHicFx A valve 53 is simultaneously opened with the 

(N 2) >^ 5 4 [*) <D # irradiation to the observation part of the laser for 

TsZ/t/uy 5 3 Tktitf-* % s*>v excitation. 

5 1 LX&mUtiL<Dmm\Z Nitrogen gas in the nitrogen (N2) cylinder 54 

v£fft1rZ) 0 is injected around an observation part via the 

valve 53 and the channel 51 . 

[0 0 3 9] [0039] 

rjfUcJ; !9«£^ffiJSi2©#ia Thereby, it substitutes observation part 

^fiil^^^T'Lli&^ti/, peripheral atmosphere by nitrogen gas. 

ffifctELteb^K&k & 9 > It becomes the condition that oxygen does 

jfBtt©iE#j|aiK**bttafiffi ^ not exist. From the normal tissue of an 

— if lei 9 li^£3te# s 3§"fr bfrl observation part, a home fluorescence is 

«&ffit£Jii2 emitted with the laser for excitation. 

{£fiS£^^#5£-tirf\ H^;#^ However, since oxygen does not exist in 

{z : Mtz£fiX^^Z>tz#)\z., J: !9 observation part peripheral atmosphere but it is 

3£< 1&ytfc$&"\£ htt&o satisfied by nitrogen gas, a fluorescence is 

emitted more strongly. 
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[0 0 4 0] 

-■ 9 tt£ t£H % IrI ± £ -fr 5 r. # 
5: tiS"5TI6t/j;5. 



[0040] 

(Effect) 

Thus because the fluorescence intensity 
which in addition to the effect of the 2nd 
example relates to the home fluorescence 
emitted from a normal tissue, and is detected 
can be made to increase according to this 
example, differentiating from a disease part 
becomes simple and an observation capability 
can be improved. Moreover, by some 
fluorescence intensity, the image intensifier in 
the electrical-signal exchange circuit 20 
becomes unnecessary. Apparatus can be made 
small-sized. 



[0 0 4 1] 

mtLffl m<o #hm & m a * r- 

mz-&m9, mi 1 $.-tti* 
m 1 2 ic^-r ± 5 fc^^m^rt 



[0041] 

In addition, in the 4th above-mentioned 
example, it was considered that observation 
part peripheral atmosphere is substituted by 
nitrogen gas. 

However, as it does not restrict to this, for 
example, it is shown in Fig. 9, 11, or 12, 
fluorescent observation endoscope apparatus 
may be comprised. 



[0 0 4 2] 

7 Oil* 5 4 <Dftt> v 

1^7*6 2 ^Lt/^7' 
5 3l:iIt5lK\ tS6 

i^©KIlD D D ^#y/6 2 



[0042] 

That is, it is that the fluorescent observation 
endoscope apparatus as a 1st modification of 
the 4th example connects to a valve 53 the 
container 61 which filled up deoxidisation 
chemicals (for example, riboflavin etc.), via a 
pump 62 instead of the nitrogen gas cylinder 54 
of Fig. 7 as shown in Fig. 9. It is comprised so 
that the deoxidisation chemical in a container 
61 can be sprayed in front of the end of an 
insertion part 5 via the valve 53 and the channel 
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LTjfASB 5 <0%M 51 with a pump 62. 



[0 0 4 3] 

£ © J: 5 fc«WJ Ut IS l 
«-eti, ±E»4ltlfiWtlBI«t 

#\ «H£MiJl a ©# limbic 



[0043] 

Thus in the comprised 1st modification, as the 
4th above-mentioned example, as shown in Fig. 
10, oxygen of observation part peripheral 
atmosphere is absorbed with a deoxidisation 
chemical. 

It becomes the condition that oxygen does 
not exist. From the normal tissue of an 
observation part, a home fluorescence is 
emitted with the laser for excitation. 

However, because oxygen does not exist in 
observation part peripheral atmosphere but a 
fluorescence is emitted more strongly, the same 
effect as the 4th above-mentioned example can 
be obtained. 



[00 44] [0044] 

$.fts ^^(guenching)f^ffltt, Moreover, it is known that a quenching 
&&±%-iz & Zt&t£&4kj&U~e (guenching) effect will also produce the 
t>£C5 w t fc%a btiTV^-So thermally activated process by the temperature 

rise. 



[0 0 4 5] 

Bfi, mil ^i-«fc5^, II 

7 OmMXl/^ 54i /</W7 5 
3 i fciftiPl- 3 

5£$tt % muftis 

s*jv-f5 3SrH#, mm (N 
2) zK^5 4 F*3©£*#* 5 6 



[0045] 

Consequently, the fluorescent observation 
endoscope apparatus as a 2nd modification of 
the 4th example provides the cooling system 65 
which cools nitrogen gas, between the nitrogen 
gas cylinder 54 of Fig. 7, and the valve 53, as 
shown in Fig. 1 1 . 

A valve 53 is simultaneously opened with the 
irradiation to the observation part of the laser for 
excitation. 
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*#>nUW- 6 5 TftSlL, Nitrogen gas 56 in the nitrogen (N2) cylinder 54 

LtzH^jf* %s<;i>7 5 3 RXf is cooled with a cooling system 65. 

f -^^^5 l?:iMtfti3i It enables making a fluorescence intensity 

13131 of w t T\ <£ increase more and improving an observation 

9 :l£^^ff £^Q$i±M^£fe£fc capability by injecting cooled nitrogen gas 

£[p]±£i£5w££rpTi§<ti~ around an observation part via the valve 53 and 

<5o the channel 51. 

[0 0 4 6] [0046] 

£6f^s ^4^t£#k -?;<7}^1 Furthermore, in the 4th example and its first and 

SO^^^^-Cft, ft^tll second modification, it was considered that 

3 1 (D^^r 5 1 £rffiv^T nitrogen gas or a deoxidisation chemical is 

1MM$ '^fc^^liMflnp?: supplied on the periphery of an observation part 

^fl5{i^iZ2(c^-r5 i Ltz using the channel 51 of an endoscope 31. 

d\ f§ 3 <7}^Jf2#J <t IT £>^?t However, in order to expand the patient pars 

M 1 27jk abdominalis 71 as well as an endoscope 31 in 

ti3l^ ^'Jx-fi^B^rt^f^^ an intra-corporeal surgery so that it may be 

^|fl^fcv^TF^^I^3 1 (Dfcfr[z. shown diagram 12, the stomach air pump 

1 £#;3g-f <5/*c#(C apparatus 73 to which C02 cylinder 72 which 

H^rt^ C02if^ supplies C02 gas in the pars abdominalis was 

C0 2/tf>''<7 2ti*W$i£titz connected is provided, and it consists of the 

%WL?kW7 3 ^riix.T^^c^H fluorescent observation endoscope apparatus 

5 0 ft*^ ^^3 1(^(5, m as 3rd modification. 

TFit L&v^s, % 1 MMfflX'WL In addition, illustration is not performed to an 

WLfc3fe2Sg1E2, {f^-^SS endoscope 31. However, the light source 

f! 3 tfWfitc&tiXto «9 , il^tS device 2 explained in the 1st example and the 

^WiikRtfi&ftWii£%: z £~ $ 4 signal-processing apparatus 3 are connected. 

^^^llf£T*# 5 i 9 t/ioT It has come to be able to do the display 

V^<5 0 observation of a usual observation image and a 

usual fluorescent image at a monitor 4. 

[0 0 4 7] [0047] 

Z.<D% 3 (DWiW^^^fcy&fa In the intra-corporeal surgery shown in this 3rd 

^f^flftCifcv^Tfi, modification, the patient pars abdominalis 71 is 

7 1 (iMfll^fi 7 3 J: <9 C O filled with C02 gas with the stomach air pump 

2 ^fxx^vi^ tite?S $tLTV> apparatus 73, and is expanded. 
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In this condition, an endoscope 31 performs a 
usual observation of an organ outside surface, 
and a fluorescent observation. 

Because C02 gas is used as stomach air 
pump gas at this time, since an oxygen density 
becomes low in observation part (diseased 
part) peripheral atmosphere, a fluorescence 
intensity can be made to be able to increase 
and an observation capability can be improved. 



[0 04 8] 



[0048] 



[ttlE] [Additional remark] 

({\TfE*Il) wl's&'&yt'&.JtmM (Additional-remark item 1) Above-mentioned 

j&^fifi, lIlfrfflHt^^&.tM fluorescent image photoelectric-conversion 

^— i/ • y( v : rl'*s'7 t 4 -Yfr means consists of a solid-state image-pick-up 

bt£Z>Z.b %WWib't'bV%>&%. element and an image intensifies 
lfcfE^feW^^cM^P^^^i? Fluorescent observation endoscope 

Bo apparatus described in Claim 1 characterised 

by the above-mentioned. 

[0 0 4 9] [0049] 

(ft"!£Jg2) iufEIIlffcfll (Additional-remark item 2) An above-mentioned 
fi N CCDt'feSI b solid-state image-pick-up element is CCD. 

i" ZtfsdM 1 {z.ftLMO'&ytWl^ Fluorescent observation endoscope 

apparatus described in the additional-remark 
item 1 characterised by the above-mentioned. 



[0 0 5 0] 

(WE* 3) MIBIB^ftMf 
its MOSffe^: b*m%b 



[0050] 

(Additional-remark item 3) An above-mentioned 
solid-state image-pick-up element is MOS. 

Fluorescent observation endoscope 
apparatus described in the additional-remark 
item 1 characterised by the above-mentioned. 



[0 0 5 1 ] 



[0051] 



99/11/08 



27/40 



(C) DERWENT 



JP8-252218-A 



(tt*lE*I 4 ) iufSHfrS^^^ (Additional-remark item 4) An above-mentioned 
fi, S I Ttfc5: t &&Wtk solid-state image-pick-up element is SIT. 
"t'Sf+IE 3 ! 1 (wfEtt^^^M^ Fluorescent observation endoscope 
rt^Sfo apparatus described in the additional-remark 

item 1 characterised by the above-mentioned. 

[0 0 5 2] [0052] 

- (fa!E*l5) mt^^%&%W£L (Additional-remark item 5) Above-mentioned 

MOSi:^^-^* fluorescent image photoelectric-conversion 
4 yf^^T'f -ir* 5 — means is the amplified type solid-state image- 

<>tzmW%*MfcWL&mi- (AM pick-up element (AMI) with which MOS and the 

I) T^Slt^SttSff image intensifier were was unified. 

^fc 3 ! 1 (c:fE<fe^^:)tM^F^Ii,^ Fluorescent observation endoscope 

i£So apparatus described in Claim 1 characterised 

by the above-mentioned. 

[0 0 5 3] [0053] 

(ft"IE*l6) ftufErt A (Additional-remark item 6) Optical means to 

1$(Dftiffifa{Cm&i&&ytW.t m isolate an above-mentioned white light image 
lE^^fe&t 4:#WH~2>3fc^^S and an above-mentioned fluorescent image 
^riix-fcZ t &¥?Wtbi~2>in>k was provided in the end of the insertion part of 
3f 1 \z.%^M<ni&%^^faW&Vk an above-mentioned endoscope. 
Mo Fluorescent observation endoscope 

apparatus described in Claim 1 characterised 

by the above-mentioned. 

[0 0 5 4] [0054] 

(f\l"f5*l7) HulE^^t^^iH^ (Additional-remark item 7) Above-mentioned 
Sf3\ !i u^i^^XtfcSIt fluorescent image transmission means is a 
*«F«ti-S«*«l»;iEttO relay lens. 

1£^ll^rtlS$l3£ffio Fluorescent observation endoscope 

apparatus described in Claim 1 characterised 
by the above-mentioned. 

[0 0 5 5] [0055] 

(ftM8) fufS^^^^m^ (Additional-remark item 8) It has insulated 
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4fe^J*£11^ftt£&ll^ 58611: means to insulate electrically above-mentioned 
^ J* & : &1rZ)Zk$: EfSS hi~Z> fluorescent image photoelectric-conversion 

»#JS 1 \Zim<Dl&%:WLmft$L means. 

iSi^iSo Fluorescent observation endoscope 

apparatus described in Claim 1 characterised 
by the above-mentioned. 

[0 0 5 6] [0056] 

(tt!S3S9) fflE*6ft¥&l4, (Additional-remark item 9) Above-mentioned 

h 7 <fc Sr^Sfc insulated means is an insulated transformer. 

£i~5fl"!E*S8 l£SEifetf>^3teSi Fluorescent observation endoscope 
^fa^BM^Wo apparatus described in the additional-remark 

item 8 characterised by the above-mentioned. 

[0 0 5 7] [0057] 

(ttfE^l 0 ) aWBJftlft^att, (Additional-remark item 10) Above-mentioned 
7 h # 7" 7 "Cfc 5 CI £ £:*RM3fc insulated means is a photocoupler. 

i~ 5 ttfE*I 8 (dfeftO^Ttft Fluorescent observation endoscope 
^F*3lHli^L!o apparatus described in the additional-remark 

item 8 characterised by the above-mentioned. 

[ 0 0 5 8 ] [0058] 

(Um^l 1) wiU±i$Ut$fr (Additional-remark item 11) It has above- 
b<Dm^^Jt<D^$$*t'Z)'%.%^ mentioned increase means in the amount of 
£iffln$i*5&fr^tei;itfln^ detection fluorescence from an above- 
J&^r^'f'S ^ t %:W&blT'hln mentioned organism tissue to make a 

1 tdfSiccD^Tt^^rt^f^ fluorescent quantity to detect increase. 
§*{So Fluorescent observation endoscope 

apparatus described in Claim 1 characterised 
by the above-mentioned. 

[ 0 0 5 9] [0059] 

(#12*1 1 2) fufS^&^^Tfe (Additional-remark item 12) Above-mentioned 

IbtAn^J&fi, increase means in the amount of detection 

52#H^4 3 ^S£^:fr : F-£:l^^"t~ firefly fluorescence is deoxidisation means to 

5B£^fi&5fc^S"Cfc<5 t remove the oxygen molecule in an above- 
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Wit-f SttfEJi l \\zJSML<Oit mentioned organism tissue peripheral 

ftlS£rt&ftgB. atmosphere. 

Fluorescent observation endoscope 
apparatus described in the additional-remark 
item 1 1 characterised by the above-mentioned. 



[0 0 6 0] [0060] 

- (ttlE, 3 ! 1 3) mi!ES£^r&^^ (Additional-remark item 13) Above-mentioned 

ISfi, #ui££f£-H$£JIiiS#lll^v deoxidisation means is nitrogen-substitution 

d P<Dwlt\?MM J frl- : &1iMjJ^\^ means to substitute the above-mentioned 



oxygen molecule in an above-mentioned 
organism tissue peripheral atmosphere in 
nitrogen gas. 

Fluorescent observation endoscope 
apparatus described in the additional-remark 
item 12 characterised by the above-mentioned. 



[0 0 6 1 ] 

(ttlEJ* 1 4 ) Wffi»*l»*¥ 
I 3 ■© tulE^m^^ Sr KHX-t* -5 lift 



[0061] 

(Additional-remark item 14) Above-mentioned 
deoxidisation means is deoxidisation chemical 
spraying means to spray the deoxidisation 
chemical which absorbs the above-mentioned 
oxygen molecule in an above-mentioned 
organism tissue peripheral atmosphere. 

Fluorescent observation endoscope 
apparatus described in the additional-remark 
item 12 characterised by the above-mentioned. 



[0 0 6 2] 

mmmi 5) m&m.mmm& 



[0062] 

(Additional-remark item 15) An above- 
mentioned deoxidisation chemical is riboflavin. 

Fluorescent observation endoscope 
apparatus described in the additional-remark 
item 14 characterised by the above-mentioned. 



[0 0 6 3] 



[0063] 
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(falS^ll 6) HuI5^^p^:3feS (Additional-remark item 16) Above-mentioned 
ii^P^^f4> Huf££#&&$$Jii2 increase means in the amount of detection 
#BSf^?n£|Ji"5ft£P#©^S fluorescence is cooling means to cool above- 
tfcS:^ W& t ~t 5 fr!B mentioned organism tissue peripheral 
1 1 icflBttO^ftMrtftttg atmosphere. 

Wo Fluorescent observation endoscope 

apparatus described in the additional-remark 
item 1 1 characterised by the above-mentioned. 

[0 0 6 4] [0064] 

[EFFECT OF THE INVENTION] 

^±tftf^ Lfc ct 9 M^JBI^Wit Because the fluorescent image transmitted by 
)t<l^rt^ftSS^ ititf, ^ fluorescent image transmission means with 
{E^fofcf&fthtilZ&ftfaftM fluorescent image photoelectric-conversion 
^^^©T^^t^^SiH^Stcict means provided in an operating part converts 
9 tei££frfc:j£)fc&£:fll^tfl into an electrical signal, the white light image of 
L4flcilftltO#saCffiS:S the organism tissue according the disease part 
£ tfA^^fcffi of an organism tissue to white light converts into 
rtfc&tt fc;h,fc6fe3Wfc3te*3E an electrical signal with fluorescent white light- 
^^S"CSfe7fe{cict image photoelectric-conversion means 

<D&&ytik$:W t %im t provided in an insertion-part end while having 
3MMR<!i"50>"<N ^f^tt^ffi observed and it usually observes as explained 
ft> ift#tel£<0aI^rtKf£lH& above according to the fluorescent observation 
£r#5 w t 5 jfj endoscope apparatus of this invention, it excels 

^^tc g l£^3fc&£:MtitJ't"<5 3. in operativity. While the usual endoscope image 
Z> bif^olth^z&fo&o of a high resolution can be obtained, it is said 

that a high sensitivity that a home fluorescence 
image is detectable. The above-mentioned 
effect is expectable. 

[BlffiOffi^/iBiW] [BRIEF EXPLANATION OF DRAWINGS] 

[mi] [FIGURE 1] 

&9&*fi<D%i 1 MWiffi\\zifcZ>$kyt The block diagram showing the component of 
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the fluorescent observation endoscope 
j&m apparatus based on the 1st example of this 

invention 

[H2] [FIGURE 2] 

*fflR<D%2%M&\\Z-&Z> s &% The block diagram showing the component of 
WMP^^MMW^^M^^^^: the principal part of the fluorescent observation 

endoscope apparatus based on the 2nd 

example of this invention 

[03] [FIGURE 3] 

HI 2 <0&%M£kfa1®M&W<0^ The block diagram showing the component of 
?K^JOSSFBOflf^Sr^i"#?fiREI the principal part of the modification of the 

fluorescent observation endoscope apparatus 

of Fig. 2 

[H4] [FIGURE 4] 

^%^<OW> 3 ^MW^ffi&i&yt The block diagram showing the component of 
S^rtti^^eSOflffiKSr^i"^ the fluorescent observation endoscope 
J&IH apparatus based on the 3rd example of this 

invention 

[H5] [FIGURE 5] 

|4©M§W» / I The block diagram showing the component of 
^0!l©^J$£:^i"fflffiS;EI the modification of the fluorescent observation 

endoscope apparatus of Fig. 4 

[16] [FIGURE 6] 

^$&%R<D% 4 The characteristic view showing the relationship 

^US.fi£;#* bOk?ft%Bil£b<D^{& of atmosphere composition gas and the 
Sr7F"t"$M4EI fluorescence intensity based on the 4th 

example of this invention 

[IH 7] [FIGURE 7] 

H 6 ©4rM?fe3rfi|#3 \stzik : ftMM The block diagram showing the component of 
faW$^W.<Offi$L$:7Flr%$M the fluorescent observation endoscope 
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apparatus using the characteristic of Fig. 6 



[B8 ] 



[FIGURE 8] 

WYE Explanatory drawing explaining an effect of the 
fluorescent observation endoscope apparatus 
of Fig. 7 



-[09] [FIGURE 9] 

Wi 7 <T> i &%MMfo®M^W.<D%, The block diagram showing the component of 
1 <DW$®\<O j fc$L%7Flrmi&m the 1st modification of the fluorescent 

observation endoscope apparatus of Fig. 7 



[Hi 0] 

m&mw-tzmm® 



[FIGURE 10] 

L<£>f£ Explanatory drawing explaining an effect of the 
fluorescent observation endoscope apparatus 
of Fig. 9 



[Hill] [FIGURE 11] 

HI 7 <D&ytWL&ft$l%tlMWi<Dm The block diagram showing the component of 

2 (D^MMoym^yf^irm^M the 2nd modification of the fluorescent 

observation endoscope apparatus of Fig. 7 

[HI1 2] [FIGURE 12] 

HI 7 (D-gytM&ftUB^MOWi The block diagram showing the component of 

3 (D^MM^m^^-tmi^M the 3rd modification of the fluorescent 

observation endoscope apparatus of Fig. 7 



[EXPLANATION OF DRAWING] 
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... Endoscope 


2- 




2 


... Light Source Device 


3- 




3 


... Signal-Processing Apparatus 


4 • 


■■^--^ 


4 


... Monitor 


5 • 




5 


... Insertion Part 


6 • 
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... Operating Part 


7- 
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... Universal Cable 


8 • 
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... Image Guide 
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9—X e yVf 

I o--u-if 

I I -mm 

1 2---Bjffi)5 v — 

i 3 5: hn-7 

1 5-CCD 
.16, 2 1 

1 8->f ^tf^ K 
1 9- UVX 

2 0-«ftfll*$ElfelHlK 
2 2,2 3-CCU 

2 4 /nV VjK— XEQgg 



9 ...Xe Lamp 

10 ... Laser 

11 ... Illumination Lens 

12 ... Movable Mirror 

13 ... Timing Controller 

14 and 17... Objective optical system 
15... CCD 

16 and 21... Signal cable 

18 ... Image Guide 

19 ... Lens 

20 ... Electrical-Signal Exchange Circuit 
22, 23... CCU 

24 ... Super- Impose Circuit 
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[FIGURE 2] 



20 Electrical-Signal Exchange Circuit 
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[03] 



[FIGURE 3] 



20 Electrical-Signal Exchange Circuit 
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[FIGURE 6] 
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[07] 



[FIGURE 7] 



20 Electrical-Signal Exchange Circuit | 54 Nitrogen cylinder 



99/11/08 



35/40 



(C) DERWENT 



JP8-252218-A 



18 31 




[12141 [FIGURE 4] 



43 ... High-voltage generator 


42 


... DC power 


44 ... DC power 
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... Monitor 


24 ... Super- Impose Circuit 
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... Timing Controller 


10 ... Laser 


45 


... Insulated Transformer 


9 ... Xe Lamp 


46 


... Insulated Transformer 




[ 11 5] [FIGURE 5] 
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[FIGURE 8] 
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[FIGURE 9] 
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[FIGURE 10] 
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